Mechanism of growth promoting activity of epiregulin in primary cultures of rat hepatocytes.
In spite of lower receptor affinity, epiregulin exhibits a stronger stimulation of DNA synthesis than epidermal growth factor (EGF) in rat hepatocytes. To determine the mechanism of stimulation, we examined the activities of epiregulin on growth stimulation, signal transduction, and mRNA induction of hepatotrophic factors in primary cultures of rat hepatocytes. Epiregulin stimulated hepatocyte proliferation as efficiently as hepatotrophic factors, including heparin-binding EGF-like growth factor (HB-EGF) and transforming growth factor-alpha (TGF-alpha). Epiregulin induced a more prolonged activation of EGF receptor (EGFR) and p42/44 mitogen-activated protein kinase (MAPK) than EGF. Furthermore, epiregulin up-regulated the mRNAs of TGF-alpha and HB-EGF, and in turn, these growth factors enhanced the expression of epiregulin mRNA. In vivo, increased production of epiregulin was noted in extracts of the remnant liver obtained 24 h after partial hepatectomy, and EGFR phosphorylation by these extracts was partially inhibited by anti-epiregulin antibody. Our results showed a more potent hepatocyte proliferative activity for epiregulin compared with EGF in vitro, which depends on prolonged activation of EGFR and p42/44 MAPK. Our findings suggest that epiregulin may play significant roles in liver regeneration following partial hepatectomy in cooperation with other growth factors.